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Rationale

The Northwest Territories Geoscience Office (NTGO) Petroleum Group held a scoping workshop at 

the Geological Survey of Canada (GSC)-Calgary office in February, 2005.  The workshop was aimed 

at defining a new petroleum geoscience project in Peel Plateau and Plain, a region identified as high 

priority for study following an NWT petroleum geoscience needs meeting in September, 2004. 

Proceedings of the scoping workshop (Fig. 1) are available at the Peel Petroleum Project website:

www.nwtgeoscience.ca/petroleum/PeelPlateau.html

Peel Plateau and Plain is an area with widespread hydrocarbon potential that spans the NWT-Yukon 

border and lies mainly southwest of the Mackenzie River, north of the Mackenzie Mountains, and east 

of the Richardson Mountains (figs. 2, 3).  The region is a prospective petroleum province, yet it is 

under-explored and its geological history is poorly understood.  A primary objective of the project is 

to expand geoscience knowledge in this area in order to stimulate exploration, industry investment, 

and economic development for the benefit of Northerners. 

Primary outputs for the project are:

Project website;

Project database;

Outreach to project partners and 

northern communities

Fieldtrips for partners and northerners; and

Two final products: a GIS product and

synthesis volume.

Regional Framework and Bedrock Mapping
-Applied Stratigraphy and Sedimentology, 

Paleontology
-Applied Structure (including Seismic)

Stratigraphic Correlation
Aeromagnetic Surveys
Gravity Surveys
Geochemistry
Surficial Geology
Permafrost Studies
Hazards
Basin Modeling
Play Development
Petroleum Systems
Mineral Deposits
Outreach/Partnerships
Data Management
Remote Predictive Map
Resource Assessment

Many research partners have expressed interest in 

the Peel Petroleum Project and additional expertise 

may be sought in the following thematic studies:

OutputsCurrent Status

REGIONAL GEOSCIENCE KNOWLEDGE GAPS

Figure 5.  Preliminary correlation chart 

(Phanerozoic and terminal Proterozoic) and 

tectono-stratigraphic events. (adapted from 

Norris, 1983; 1997)

The supracrustal wedge of Phanerozoic strata 
thickens westward from Peel Plateau and Plain 
toward the Cordillera.  The succession is 
understood from reconnaissance style studies 
and can be generally described as a Paleozoic 
“passive” margin succession overlain by a 
Mesozoic foreland basin succession akin to the 
Western Canada Sedimentary Basin.  The lack of 
a detailed stratigraphic framework with 
biostratigraphic control precludes a 
comprehensive basin analysis of the region.  
These preliminary correlation charts (figs. 5, 6) 
summarizes the current state of knowledge. 
Many  knowledge gaps, outlined below, need to 
be addressed. 

CRETACEOUS

ORDOVICIAN-MIDDLE DEVONIAN

Spatial and temporal distribution of facies?

Extent and timing of hiatuses (regional 

sequence boundaries)?

Refine correlation of surface to subsurface?

Adequacy of current stratigraphic subdivisions?

Nature and tectonic history of shelf-break 

transition zone and Richardson Trough?

Timing of sea level changes?

Timing of extensional tectonism?

Genesis of carbonate-hosted mineral deposits? 

(mineral potential of Peel region remains 

untested) 

Spatial and temporal distribution and thicknesses 

of facies?

Details of sedimentology and structure?

Relationship of tectonism (Columbian and 

Laramide orogenies) to sedimentation?

Nature, extent, and timing of hiatuses?

Relationship of the Cretaceous succession to 

correlative strata north (Beaufort Sea) and south 

(WCSB)?

UPPER PALEOZOIC

Spatial and temporal distribution of facies?

Nature, extent, and timing of hiatuses (relation 

to Ellesmerian Orogeny)?

Extent of sub-Cretaceous unconformity?

Provenance and sedimentology of 

siliciclastics?

Correlation of surface to subsurface units? 

Distribution of Cambrian facies in the subsurface?

Nature and extent of hiatuses (e. g., sub-Saline 

River unconformity)?

Adequacy of current stratigraphic subdivisions?

Correlation to strata of deformed belts?

Detailed sedimentology of units?

CAMBRIAN

PETROLEUM GEOSCIENCE KNOWLEDGE GAPS

SCHEMATIC CROSS-SECTION, NORTHERN PEEL PLATEAU & PLAIN

Figure 7.  Schematic cross-section across Peel Plateau and Plain (after Morrell, 1995). The Peel Region contains 
relatively undeformed strata of the Interior Platform that lie west of the Mackenzie River in proximity to the proposed 
Mackenzie Gas Project pipeline route. Several gas shows have been found, but sparse well density leaves many 
petroleum geoscience questions unanswered.  Conceptual stratigraphic plays are shown.

The Peel Region is a prospective petroleum province with encouraging indications of effective petroleum systems.  In concert with regional 

geological studies, several petroleum geoscience questions will be addressed by the Peel Petroleum Project for all parts of the succession such 

as:  What was the timing of hydrocarbon generation and migration?  Can structural and stratigraphic traps be delineated?  What is the nature and 

extent of source and reservoir rocks?  What is the nature and extent of unconformities?  What might the most effective petroleum systems be?  

Additional knowledge gaps are outlined below.

PROJECT TIMELINE
The project entitled Regional Geoscience Studies and 

Petroleum Potential, Peel Plateau and Plain, Northwest 

Territories and Yukon will be implemented over a four-

year timeline:

Year 1 (2005-2006): project ramp-up phase;

Year 2 (2006-2007): includes the primary field season;

Year 3 (2007-2008): data analysis and revisionary field 

work; and 

Year 4 (2008-2009): completion phase of the project.

UPCOMING PRODUCTS
Upcoming products include:

Project web page
www.nwtgeoscience.ca/petroleum/PeelPlateau.html

Open File: “Synthesis of Geoscience Knowledge, Peel 
Plateau and Plain Region, Northern Mackenzie 
Corridor”;
Roster of project partners; 
Peel Petroleum Project database and GIS;
Remote Predictive Map of Peel Region;
Reports of reconnaissance field work and fall 
workshop; and
Resource assessment.
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MESOZOIC SILICICLASTICS

Cretaceous sandstones are a conceptual 

play for natural gas and oil.

Nature, thickness and distribution of 

facies?

Diagenetic history of reservoir 

sandstones?

Extent of Laramide structures?

Timing of hydrocarbon generation 

relative to structure?

UPPER PALEOZOIC SILICICLASTICS

Imperial and Tuttle formations constitute a 

conceptual play.

Depositional settings (interpreted 

shoreface, slope-basin)?

Diagenetic history  of reservoir 

siliciclastics?

Reservoir quality of Cordillera vs. Interior 

Platform?

Nature and timing of deformation?

DEVONIAN SUCCESSIONS

Devonian platform carbonates constitute a 

conceptual play.

Spatial and temporal facies distributions?

Diagenetic history of carbonates?

Nature of structural and stratigraphic traps?

Figure 6.  Correlation chart and tectono-
stratigraphic events for the Proterozoic succession, 
Peel Region (modified from Cook and MacLean, 
2004 and Thorkelson et al., in press).  Despite 
recent new knowledge about this succession, (ca. 
25 km cumulative thickness), there are many 
outstanding questions.

PROTEROZOIC

Delineation of facies and large structures using 

additional seismic interpretations in Peel Region?

Effects of Proterozoic tectonics, particularly late 

Proterozoic rifting, on Paleozoic depositional 

patterns and petroleum systems?

Refinement of correlations?

PALEOZOIC CARBONATES

Paleozoic platform carbonates constitute a 

conceptual play.

Stratigraphic relationships along 

transition zone  (nature of ancient shelf 

break)?

Spatial and temporal relationships of 

facies?

Diagenetic history of potential reservoir 

rocks?

Timing of hydrocarbon generation and 

pre-Laramide structuring?

CAMBRIAN SILICICLASTICS

Proven reservoirs for gas and condensate in 
Cambrian strata in the Colville Hills suggest 
a similar conceptual play in Peel Region.

Extent of Mt. Clark sandstones in 

depocentres?

Thermal maturity of strata? (sparse data 

suggests overmaturation)

Timing of hydrocarbon generation/ 

migration?

PROTEROZOIC

Abundant coarse siliciclastic units and 

large structures.

Petroleum prospectivity of  the 

Proterozoic?  (remains untested)

Figure 2.  Preliminary maps showing regional location (a) and detail (b) of the Peel 

Region outlined in red and flanked by the Richardson and Mackenzie Mountains. 

More than 85 wells have been drilled in the area in the NWT and Yukon.  Transect for 

schematic cross-section in Fig. 7 is shown by dashed yellow line. (Exploration areas 

courtesy P.H. Davenport.)  

Figure 3.  Preliminary map of Peel Region showing coverage of 

1:250,000 scale geology maps.  Nearly all of this reconnaissance

scale mapping was done in the 1960’s. (Exploration areas courtesy 

P.H. Davenport.) 

HISTORY OF GEOLOGICAL & 
PETROLEUM EXPLORATION

1789:  Mackenzie records “petrolium” seeps in lower
Ramparts area

1800’s:  Fort Good Hope tar springs used by Dene and  
Hudson’s Bay Co. traders

1891:  McConnell traverses up Peel River to Fort McPherson   
and west across Richardson Mountains

1911-1914:  Oil seeps at Norman Wells identified and staked

1920’s:  GSC explored Peel Region; series of reports produced

1942:  Construction of Canol Pipeline began

1944:  Norman Wells production up to 4400 barrels/day, 

ceases after the war

Late 1940’s:  Canol Pipeline dismantled

Late 1960’s:  Permitting of frontier lands for exploration led to                    
most active period of exploration and drilling

Mid-1950’s:  Moderate hydrocarbon exploration 

Late 1950’s:  Regional scale GSC mapping projects initiated

1977:  Hiatus in new exploration rights issuance and      
moratorium on pipeline construction in Mackenzie 
Valley

1986:  Norman Wells facilities expand and oil pipeline to

Alberta is built

Early 1990’s:  Rights issuance resumed following land     

claim settlements

Early 1980’s:  GSC 1:250,000 maps for Peel Region;      

some regional syntheses 

Late 1990’s:  GSC multidisciplinary reports based on work in    
1960’s and subsequent detailed investigations 
adjacent to Peel Region

2005:  Initiation of Peel Petroleum Project

1943:  Oil flows through Canol Pipeline, ca. 3000 barrels/day

Figure 4.  History of geological and petroleum exploration in 

Peel Region and adjacent areas.

Early 2000’s:  Rights issuance continues in Central Mackenzie

Valley with a few wells drilled

2004:  Application for Mackenzie Gas Project pipeline filed

Figure 1.  Project Scoping Workshop Proceedings.
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1920:  Discovery of oil in the Norman Wells area by Ted Link                    

of Imperial Oil

WEST EAST



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


